Experimental tests of EEG source localization accuracy in realistically shaped head models.
To determine the accuracy with which electrical sources in the human brain can be located using realistically shaped boundary element models of the head and to compare this accuracy with that using spherical head models. In a previous study, electroencephalographs (EEGs) produced by sources at known locations in the brains of human subjects were recorded. The sources were created by injecting current into implanted depth electrodes. The locations of the implanted depth and scalp EEG electrodes and head shape were determined from computerized tomography images. The EEGs were used to calculate source locations in spherical head models and localization accuracy was determined by comparing the calculated and actual locations. In this study, these same EEGs are used to determine localization accuracy in realistically shaped head models. An average localization error of 10.5 (SD=5.4) mm was obtained in the realistically shaped models for all 176 sources in 13 subjects. This compares with 10.6 (5.5) mm in the spherical models. The average localization error for 105 sources at superior locations in the brain is 9.1 (4.2) mm. The average error for 71 inferior location sources is 12.4 (6.4) mm. The corresponding values for the spherical models are 9.2 (4.4) and 12.8 (6.2) mm. The realistically shaped head boundary element models used in this study produced very nearly the same localization accuracy as spherical models.